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Learning subsequences considering class correspondence
based on time series data classification

KOTERA KENTO!'® MuMAO MASAYUKI? FUKUT KEN-ICHI?

Abstract: Research on the interpretability of machine learning has attracted a great deal of attention. In
recent years, as a highly interpretable classification method for time series data classification, a method to
acquire subsequences effective for classification called Shapelet by learning has been proposed. However, in
the conventional method, there is a problem that the correspondence between Shapelet and class obtained by
learning becomes unclear. In this research, we propose a method to obtain class-specific Shapelet by changing
the structure of the conventional method and adding a new term to the loss function. From the experimental
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results, we confirmed that we could acquire class-specific Shapelets that are valid for classification.
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16: return S, W, W*

4. ZEBR&FHMm

AZEERTIE UCR time series archive[2] TAI VT W
BRRINT—2EHVE., WS OLDEF—XIZEALT
WETFEL SCREFEZHVTERZTV, WENDH



BHRLEF SRR E
IPSJ SIG Technical Report

Vol.2019-MPS-123 No.42
Vol.2019-BIO-58 No.42
2019/6/19

, . /\\ﬂ
/\/ 2 ¥ \ ’
:\
4 Coffee T — X DFEERFER (FERFIE) 6 Coffee 7— X DFERIER (FERFE, 103 U TAIHML)
/M AL
S~—1
~—
/ A\
o/ /Y
\ —
) -

5 Coffee 7— X DERAER (FREFIE)

W& DIREFIEN T I AFEED/NR — %4 Z 72 Shapelet
EREHRTWS Z L 2RSS, I, AEBEIZDOWV
THMRET L, 15 L 7= Shapelet DO SHICENRIEETH 5
L ERT.

4.1 Coffee 7—%

Coffee 7— &%, BT AXEL T YLD I—k —
HEDHTIE-ODOBYWARI VAT ILT—RTH 5.
Shapelet £ L = 20, Shapelet DfEi¥i%® K =2x10 & L,
WRFETH S LTS HBEREFEDOENENIIDOWTER
2175, 4B 5 TN ENERFES L CREFIET
DEBFERTH D, BREOMEN 2 7 A1 BLT7 T2
ETNTHORRINT—XTHYD, TOMOEBTRINSGK
KRS Shapelet TH 5. {ERTF1LTIE Shapelet & 27 5 2D
KA N7z, &7 20 D Shapelet % Classl & Class2
D FIZEKRLUTWA. Shapelet DALE L, K27 T ADH
MOET—REITVRLI1IDOWMOHL, TOT—X &b
R FUITBEICEREBELTWS. BEFIETIE, JI6
T2 7 AEIEETNTNI0ETORRLTWS. K4
TRENDEY, HEKTFIED Shapelet 137 — & & R
ke 75 Z &34\, — K 5 TlE, Shapelet 75— &
DNRR—VERZTED, RELMEES X CEEEED
EFRCHERELTWE Z LD ERHKS.

oI, BYAT 4y ZHGOEADKE X ZHNWT,
£ D Shapelet 233 FUIZ EE AR E % 72 LTV it
5. M6M 7IxENTIX 4K 5 TxE N5 EEHKR
IZDOWT, MIGUAEADKE TG U EOIRE THEEL

(© 2019 Information Processing Society of Japan

7 Coffee 77— X DFEEHER (RET, M L THHHL)

K1 EMI5 DOEADKEEX (Coffee T—X)

gL | ERTFE | RETFE
1z 0.366 1.108
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(a) 77 A 1 @ Shapelet (b) 7 7 A 2 @ Shapelet
10 ZNETND 2 7 A0 HEL Shapelet(GunPoint)

xR 2 FAMNTF—XTONEKEE

F—R% Train/Test | INNprw | fEEFiE | REFE
CBF 30/900 1.00 0.98 0.98
Coffee 28/28 1.00 1.00 0.96
GunPoint 50/150 0.91 1.00 0.96
SonyAIBO. 1 | 20/601 0.73 0.92 0.90
SonyAIBO. 2 | 27/953 0.83 0.89 0.82
DiatomSize. 16/306 0.96 0.95 0.95

BIOREFIEOER T A —-KIE, K € {10,20} x C,
L € {0.075,0.125,0.175,0.2} x Q & W MGET — X 2T
RRTFPETERNL, BETFERE—DNNTA =R 2V,
AT —R2 T AN T —X2D45EIZ UCR 7 — X DFEHEIZ
Wotz. R2WEFTAINT—RIIBIIENEEETHS. R
EFETIHBEAERIC A EICEBREZE L R VEEMA 727
O, WMRFPHFCERTEEREFELEDOLTVWEHDOD
WhRE WD EEREZ ML TWS Z e Rk S. 7
B, BEFEIPEREOM EZHANE LZHDTRNWT
cxmFALTHL.

5. BHWIC

AWFFETIE, H& UL TH SN S Shapelet 227 5 AT
KGN 60N E KD ITRERFIEERIIR L 72, SIS H
5, %277 AEADNR—2 % X7 Shapelet & ¥ H
KB Z e EMERLE. X517, KEKFETRIRETH -/
T—RICNET ZHROBMIZEL T, IREFIEIC K 5
o7 2%k, ZOEMEERL .
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